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(54) Polyol formulation for producing latex-like flexible poly urethane foam 

(57) Polyol formulation comprising: 



(a) 80 to 99.5 parts by weight (pbw) of a polymer 
polyol comprising a base polyol having a molecular 
weight in the range of from 2,500 to 6,500, an aver- 
age nominal functionality (Fn) of at least 2.0 and a 

. primary hydroxyl content of at least 40% and a pol : 
ymer stably dispersed therein; and, up to a total of 
100 pbw, 

(b) 0.5 to 20 pbw of a hydrophilic polyol having a 
molecular weight in the range of from 2,000 to 
5;500, an ethylene oxide content of at least 40% by 
weight and a primary hydroxyl content of at least 
50%. 



The formulation may further comprise a catalyst, 
preferably including a tin catalyst, and optionally a 
crosslinking agent and is very useful for producing latex- 
like polyurethane foams. Such foams may be suitably 
applied in cushions (in e.g. car seats and upholstered 
furniture) or mattresses. 
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Description 

The present invention relates to a polybl formulation 
suitable for producing latex-like flexible polyurethane 
foams, to latex-like flexible foams obtained from this 
polyol formulation and to shaped articles comprising 
this polyurethane foam. 

Flexible polyurethane foams are widely used in 
numerous applications. Main sectors of application are 
automotive and aircraft industry, upholstered furniture 
and technical articles. For instance, full foam seats, top 
pads for the seats and restraints for back and head, all 
made from flexible polyurethane foam, are widely used 
in cars and aeroplanes. Other applications include the 
use of flexible polyurethane foam as carpet backings, 
foamed seat saddles for motorbikes, gaskets between a 
car body and its lights, lip seals of air filters for engines 
and insulating layer on car parts and engine parts to 
reduce sound and vibration. It will be appreciated that 
each specific application puts its own demands on the 
flexible foam to be used. Important characteristics in 
this connection are density, hardness, resilience and 
dampening behaviour of the foam and in order to fit 
each application, these characteristics should be opti- 
mally balanced and adjusted. The present invention 
aims to provide a polyol formulation suitable for produc- 
ing flexible polyurethane foams having a latex-like 
stress/strain behaviour, i.e. a soft initial touch followed 
by a rapidly increasing support upon further compres- 
sion of the foam combined with excellent resilience and 
foam hardness properties. 

In International Patent Specification No. WO 
95/09886 latex-like polyurethane foams are disclosed, 
which are obtained by reacting three different polyols, 
an isocyanate having a functionality of from 2.0 to 2.7 
and an isocyanate index of 75 to 100, water and an aux- 
iliary blowing agent and an amine catalyst. The polyols 
used are (i) a major amount of a triol polyol having a pri- 
mary hydroxyl content of 50-80%, an ethylene oxide 
content of 10-25% and a molecular weight of 3,000- 
6,500; (ii) a minor amount of a polymer triol polyol hav- 
ing a molecular weight of 3,000-6,500 and (iii) a very 
minor amount of a triol polyol having a primary hydroxyl 
content of 50-90% and an ethylene oxide content of 40- 
90%. It would be advantageous from a cost perspective, 
if the number of polyols could be reduced, whilst still 
obtaining a flexible polyurethane foam exhibiting a latex- 
like appearance and behaviour. Furthermore, the option 
of using water as the sole blowing agent, whilst still 
being able to obtain a latex-like polyurethane foam, 
would be desirable from an environmental point of view 
and for reasons of process efficiency and economy. The 
present invention, accordingly, aims to reduce the 
number of polyols to be used and to offer the possibility 
of using water as the sole blowing agent, whilst still 
obtaining a latex-like polyurethane foam. 

In US. Patent Specification No. 5.011,908 a poly- 
mer polyol composition for producing flexible poly- 
urethane .foams is disclosed, which composition 



comprises a major amount of high functionality polyol, a 
minor amount of a subsidiary polyalkylene oxide polyol 
and a stably dispersed polymer. The high functionality 
polyol suitably has an average nominal functionality of 

5 at least 3, an ethylene oxide content of between 8 and 
25% and an equivalent weight of between 1,000 and 
3,000. From the disclosure it is apparent that this high 
functionality polyol advantageously is a formulation of at 
least two different polyalkylene oxide polyols, as is most 

10 evidently demonstrated by the working examples. The 
subsidiary polyalkylene oxide polyol suitably has an 
average nominal functionality up to 8, an ethylene oxide 
content of between 30 and 100% and a molecular 
weight of between 450 and 30,000 with a clear preter- 
ms ence for the lower molecular weight (450 to 2000) liq- 
uids. The formulation of both polyol components should 
have an average nominal functionality of at least 3.0. 
The polymer, finally, is present in an amount of from 2 to 
50% by weight based on total weight of the polymer 

20 po\yo\ components and can be any standard vinyl poly- 
mer or copolymer, a polyurea-type polymer or a con- 
densation product of a polyfunctional glycol or glycol 
amine and a diisocyanate. Styrene-acrylonitrile poly- 
mers and styrene-acrylonitrile-vinylidene polymers are 

25 presented as the preferred polymers. 

Although the flexible polyurethane foams produced 
from the polymer polyol composition disclosed in U.S. 
Patent Specification No. 5,01 1,908 exhibit a good resil- 
ience, the formulation used is relatively complicated, 

30 thus leaving a need for a more simple formulation. Fur- 
thermore, one of the objectives of said U.S. Patent 
Specification is to provide polymer polyol compositions 
for producing high resilience flexible polyurethane 
foams having densities below 1 .8 pounds per cubic foot 

35 (i.e. below 28.8 kg/m 3 ), as is also clearly illustrated by 
the working examples. Finally, U.S. Patent Specif ication 
No. 5.011,908 is silent about any latex-like appearance 
or behaviour of the flexible foams disclosed. The 
present invention aims to provide a simplified polyol for- 

40 mulation, which enables the production of flexible poly- 
urethane foams exhibiting an excellent resilience, even 
at higher densities (i.e. above 28.8 kg/m 3 ), while at the 
same time exhibiting the latex-like behaviour mentioned 
hereinbefore. More generally, the present invention 

45 aims to provide a polyol formulation from which flexible 
polyurethane foams can be prepared having a latex-like 
stress/strain behaviour, thus making these foams very 
suitable as cushioning material which can be used in 
numerous applications like the full foam seats, top pads 

so for seats and restraints for back and head referred to 
above. 

It has been found that all aims described above can 
be achieved by using a polyol formulation comprising a 
major amount of a specific polymer polyol and a mjnor 
55 amount of a hydrophilic polyol meeting certain require- 
ments. 

Accordingly, the present invention relates to a 
polyol formulation comprising: 
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(a) 80 to 99.5 parts by weight (pbw) r preferably 90 
to 99 pbw, of a polymer polyol comprising a base 
polyol having a molecular weight in the range of 
from 2.500 to 6,500, an average nominal functional- 
ity (Fn) of at least 2,0 and a primary hydroxyl con- 
tent of at least 40% and a polymer stably dispersed 
therein; and, up to a total of 100 pbw, 

(b) 0.5 to 20 pbw, preferably 1 to 10 pbw, of a 
hydrophilic polyol having a molecular weight in the 
range of from 2,000 to 5.500, an ethylene oxide 
content of at least 40% by weight and a primary 
hydroxyl content of at least 50%. 

The finding that the combination of a polymer polyol 
on the one hand and a hydrophilic polyol on the other 
hand results in a polyol formulation suitable for prepar- 
ing latex-like polyurethane foams, is rather surprising, 
as these polyols are normally used separately for 
adjusting the hardness of a polyurethane foam. A poly- 
mer polyol, namely, is known to be usefuj for increasing 
the hardness of a polyurethane foam, whereas 
hydrophilic polyols are known to be useful for decreas- 
ing the hardness. 

It is possible for either or both of polyol components 
a) and b) to be a blend of polyols or a dilution of polyols, 
provided that the average molecular weight and func- 
tionality, primary hydroxyl content and, and where 
present ethylene oxide content, of the blend or dilution 
fall within the ranges required for the relevant compo- 
nents) of the formulation of the invention. 

In general, a polymer polyol is a dispersion of a 
solid polymer in a liquid polyol. Such systems are well 
known in the art and are normally prepared by polymer- 
ising one or more ethylenically unsaturated monomers 
in the presence of a free radical catalyst. Examples of 
such polymer polyol systems and methods for their 
preparation are disclosed in, for instance, European 
patent specifications Nos. 0,076,491; 0,343,907 and 
0.495,551 . Polyurea or polyurethane polymers are also 
known to be useful as the dispersed polymer in polymer 
polyols instead of the polymers based on ethylenically 
unsaturated monomers. 

For the purpose of the present invention a specific 
polymer polyol is used, whereby in particular the base 
polyol has to meet certain specific requirements. The 
base polyol used in component (a), then, is a polyol hav- 
ing a molecular weight in the range of from 2,500 to 
6,500. an average nominal functionality (Fn) of at least 
2.0 and a primary hydroxyl content of at least 40%. Pre- 
ferred base polyols are those having in addition an eth- 
ylene oxide content in the range of from 5 to 50% by 
weight, preferably from 10 to 30% by weight and more 
preferably 10 to 25% by weight. It has been found par- 
ticularly advantageous to use base polyols having a 
molecular weight in the range of from 3,000 to 6,000, a 
Fn in the range of from 2.5 to 6.0, and a primary 
hydroxyl content in the range of from 50 to 100%, more 
preferably from 70 to 95%, optionally with an ethylene 
oxide content in the range of from 10 to 25%, more pref- 



erably 15 to 20%. Very suitable base polyols. which are 
commercially available, are CARADOL MC 36-03 and 
CARADOL SA 36-01 (CARADOL is a trade name). 
The polymer dispersed in the base polyol, may in 

5 principle be any such polymer known to be applicable 
for this purpose. Thus, suitable polymers include the 
polymers based on ethylenically unsaturated mono- 
mers and particularly polymers of vinyl aromatic hydro- 
carbons, like styrene, alpha-methyl styrene, methyl 

w styrene and various other alkyl -substituted styrenes. Of 
these, the use of styrene is preferred. The vinyl aromatic 
monomer may be used alone or in combination with 
other ethylenically unsaturated monomers, such as 
acrylonitrile, methacrylonitrile, vinylidene chloride, vari- 

15 ous acrylates and conjugated dienes like 1 ,3-butadiene 
and isoprene. Preferred polymers, however, are polysty- 
rene and - styrene-acrylonitrile (SAN) copolymers. 
Another suitable class of polymers are the polyurea and 
polyurethane polymers. Particularly the condensation 

20 products of primary amines or polyhydric alcohol 
amines and aromatic diisocyanates are very useful in 
this respect. A very much preferred polymer is the con- 
densation product of triethanolamine and toluene diiso- 
cyanate (TDI). The dispersed polymer is suitably 

25 present in an amount of from 5 to 40% by weight based 
on total weight of polymer polyol. In case the polymer is 
polystyrene or SAN polymer, preferred solids amounts 
are in the range of from 5 to 35% by weight, whilst in 
case of polyurea polyurethane polymers the preferred 

30 amount of polymer is from 5 and 20% by weight. 

Examples of some commercially available polymer 
polyol compositions which may be suitably applied as 
component (a) of the polyol formulation according to the 
present invention, are described in International Patent 

35 Specification No. WO 95/09886. Examples, then, 
include the polyurethane polyols CARADOL SP50-01 
and DESMOPHEN 7652, and also the polystyrene poly- 
ols CARADOL MD25-01 and CARADOL MD30-01 
(CARADOL and DESMOPHEN are trade name). 

40 The polyol used as component (b) must be of a 
hydrophilic nature. This is one of the essential require- 
ments for eventually obtaining a latex-like flexible foam 
as described hereinbefore. In add^on t the hydrophilic 
polyol must meet several requirements as regards its 

45 molecular weight, ethylene oxide content and primary 
hydroxyl content. Suitable hydrophilic polyols must have 
a molecular weight in the range of from 2000 to 5500, 
an ethylene oxide content of at least 40% by weight and 
a primary hydroxyl content of at least 50%. Preferred 

so hydrophilic polyols to be used as component (b) are 
those having a molecular weight in the range of from 
3000 to 5000, an ethylene oxide content of from 50 to 
80% by weight and a primary hydroxyl content of from 
70 to 95%. Commercially available hydrophilic polyols 

55 meeting the above requirements are CARADOL SA36- 
02, DESMOPHEN 7040, VORANOL CP1421, ARCOL 
2580 and TERCAROL 241 (CARADOL, DESMOPHEN, 
VORANOL, ARCOL and TERCAROL are trade names). 
In addition to the polymer polyol and the hydrophilic 
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polyol, the polyol formulation may contain additional 
components and auxiliaries useful in the production of 
flexible polyurethane foams. For instance, the polyol for- 
mulation could additionally comprise a foaming catalyst 
and/or a crosslinking agent. Auxiliaries like fillers, flame 5 
retardants, foam stabilisers, blowing agents and colour- 
ants may be present as well. Conveniently the polyol 
formulation further comprises ("php" refers to the 
amount in parts by weight per 100 parts by weight of 
polymer polyol plus hydrophilic polyol): 10 

(c) 0.01 to 2 php of one or more polyurethane cata- 
lysts; and 

(d) 0 to 10.0 php, suitably 0 to 3.0 php of a 
crosslinking agent. 15 

Polyurethane catalysts are known in the art and 
include many different compounds. An extensive list of 
polyurethane catalysts is, for instance, given in U.S. Pat- 
ent Specification No. 5,01 1 ,908. For the purpose of the 20 
present invention, however, it has been found particu- 
larly advantageous to use a tin catalyst. Tin catalysts 
include tin salts and dialkyl tin salts of carboxylic acids, 
such as stannous octoate, stannous oleate, dibutyltin 
dilaureate, dibutyltin acetate and dibutyltin diacetate. Of. 25 
thes stannous octoate and dibutyltin dilaureate are 
most frequently applied. The tin catalyst most preferably 
applied for the purpose of the present invention is stan- 
nous octoate, as this catalyst has been found to result in 
a flexible foam having excellent properties, particularly 30 
in terms of resilience and density. In addition to the tin 
catalyst, one or more tertiary amine catalysts may also 
be applied. Such tertiary amine catalysts are widely 
used and include, for instance, bis(2,2'-dimethyl 
amino)ethyl ether, trimethylamine, triethylamine, trieth- 35 
ylenediamine and dimethylethanolamine. Examples of 
commercially available tertiary amine catalysts are 
those sold under the trade names NIAX, TEGOAMIN 
and DABCO (all trade names). The catalyst is typically 
used in an amount in the range of from 0.01 to 2.0 php. 40 
Preferred amounts of catalyst are in the range of from 
0.05 to 1.0 php. 

The use of crosslinking agents in the production of 
polyurethane foams is well known. Polyf unctional glycol 
amines are known to be useful for this purpose. The 45 
polyfunction^ glycol amine which is most frequently 
used and is also preferred for use in the present polyol 
formulation, is diethanolamine, often abbreviated as 
DEOA. If used at all, the crosslinking agent is applied in 
amounts up to 10 php, for example up to 4 php or 3.0 so 
php, but amounts in the range of from 0.2 to 1 .5 php are 
most suitably applied. 

Blowing agents may also be added to the polyol for- 
mulation. Suitable blowing agents include water, ace- 
tone, (liquid) carbon dioxide, halpgenated hydro- 55 
carbons, aliphatic alkanes and alicyclic alkanes. Due to 
the ozone depleting effect of the fully chlorinated, fluori- 
dated alkanes (CFC's) the use of this type of blowing 
agent is generally not preferred, although it is possible 



to use them within the scope of the present invention. 
The halogenated alkanes, wherein at least one hydro- 
gen atom has not been substituted by a halogen atom 
(the so called HCFC's), have no or hardly any ozone 
depleting effect and therefore are the preferred halo- 
genated hydrocarbons to be used in physically blown 
foams. A very suitable HCFC type blowing agent is 1- 
chloro-1 , 1 -dif luoroethane. The use of water as a (chem- 
ical) blowing agent is also well known. Water reacts with 
isocyanate groups according to the well known 
NCO/H 2 0 reaction, thereby releasing carbon dioxide 
which causes the blowing to occur. The aliphatic and ali- 
cyclic alkanes, finally, were developed as alternative 
blowing agents for the CFC's. Examples of such 
alkanes are n-pentane and n-hexane (aliphatic) and 
cyclopentane and cyclohexane (alicyclic). It will be * 
understood that the above blowing agents may be used 
singly or in mixtures of two or more. Of the blowing 
agents mentioned, water and carbon dioxide have been 
found to be particularly suitable as blowing agent for the 
purpose of the present invention. Of these, water is the 
most preferred. The amounts wherein the blowing 
agents are to be used are those conventionally applied, 
i.e. in the range of from 0.1 to 5 php in case of water and 
in the range of from about 0.1 to 20 php in case of halo- 
genated hydrocarbons, aliphatic alkanes and alicyclic 
alkanes. 

In addition, other well known auxiliaries, such as 
flame retardants, foam stabilisers (surfactants) and fill- 
ers may also be used. Organosilicone surfactants are 
most conventionally applied as foam stabilisers in poly- 
urethane production. A large variety of such organosili- 
cone surfactants is commercially available. Usually, 
such foam stabiliser is used in an amount of up to 5% by 
weight based on the reaction mixture of polyol reactant 
and polyisocyanate reactant. 

The polyol formulation according to the present 
invention is very useful for preparing flexible poly- 
urethane foams. In order to prepare such flexible foam 
the polyol formulation is reacted with a polyisocyanate 
whereby the isocyanate index (i.e. the equivalence ratio 
of isocyanate groups to hydroxyl groups) has a value in 
the range of from 80 to 120. Very good results have 
been obtained by reacting the polyol formulation and the 
polyisocyanate in such amounts that the isocyanate 
index is in the range of from 85 to 1 10. 

Accordingly, the present invention also relates to 
flexible latex-like polyurethane foams obtainable by 
foaming a composition comprising a polyol formulation 
of the invention and a polyisocyanate component. In 
case the polyol formulation used only contains the poly- 
mer polyol and the hydrophilic polyol, catalyst, 
crosslinking agent, blowing agent and, if desired or 
deemed necessary, foam stabilisers and other auxilia- 
ries, should be added separately to the polyol formula- 
tion, the polyisocyanate or the reaction mixtur 
containing both. The composition from which the foam 
is eventually produced, preferably contains the following 
components: 



4 



7 EP0778301 A1 8 



(a) 80 to 99.5 pbw of a polymer polyoi as defined 
above 

(b) 0.5 to 20 pbw, up to a total of 100 pbw, of a 
hydrophilic polyoi as defined above 

(c) 0.01 to 1 .0 php of a tin catalyst, preferably stan- 5 
nous octoate 

(d) 0 to 1 .0 php of a tertiary amine catalyst 

(e) 0.2 to 1 .5 php of a crosslinking agent, preferably 
DEO A, 

(f) 0.1 to 5 php of water as the blowing agent 10 

(g) up to 5% by weight of the total composition of an 
organosilicone foam stabiliser, 

(h) optionally other auxiliaries, and 

(i) a polyisocyanate component in such amount that 
the isocyanate index is in the range of from 80 to is 
120. 

Of these components, components (a) and (b) are any- 
how present in the polyoi formulation of the present 
invention, whilst one or more of the components (c) to 20 

(h) may also be present in this polyoi formulation. 

Polyisocyanates that may be used are those con- 
ventionally applied in the production of flexible poly- 25 
urethane foams. Useful polyisocyanates should contain 
at least two isocyanate groups and include both 
aliphatic -usually alkylene- and aromatic di- p tri-, tetra- 
and higher isocyanates known in the art to be suitably 
applied in the production of flexible polyurethane foams. 30 
Mixtures of two or more of such aliphatic and/or aro- 
matic polyisocyanates may also be applied. Examples 
of suitably polyisocyanates, then, include 2,4-toluene 
diisocyanate (2,4-TDI), 2,6-TD I, mixtures of 2,4-TDI and 
2,6-TDI, 1,5-naphthene diisocyanate, 2,4-methoxyphe- 35 
nyl diisocyanate, 4,4*<Jiphenylmethane diisocyanate 
(MDI), 4,4'-biphenylene diisocyanate, 3.3-dimethoxy- 
4,4'-biphenylene diisocyanate, 3.3'-dimethyl-4,4 , -biphe- 
nylene diisocyanate and 3,3^jimethyl-4,4'-diphenyl- 
methane diisocyanate, 4 i 4',4 ,, -triphenylmethane 40 
triisocyanate, 2,4,6-toluene triisocyanate, 4,4*-dimethyl- 
2,2\5,5'-diphenylmethane tetraisocyanate, polymethyl- 
ene-polyphenylene polyisocyanate and mixtures of two 
or more of these. Polymeric MDI, a mixture of polyisocy- 
anates with MDI as the main component, may also be 45 
used. For the purpose of the present invention it has 
been found particularly advantageous to use 2,4-TDI, 
2,6-TDI or a mixture thereof as the polyisocyanate com- 
ponent Very good results have been attained with a 
mixture of 2,4-TDI and 2,6-TDI in a weight ratio 2,4- 50 
TDI:2,6-TDI of about 80:20, This mixture is commer- 
cially available as GARADATE 80 (CARADATE is a 
trademark). 

The flexible latex-like polyurethane foam according 
to the present invention may be produced as a slab- 55 
stock foam or as a moulded foam. 

Shaped articles, such as cushions (in e.g. car seats 
and upholstered furniture) and moulded mattresses as 
well as sound absorbing plates for use in e.g. cars, com- 



prising the above flexible polyurethane foam also form 
part of the present invention. 

The invention will now be further illustrated by the 
following Examples. 

Example 1 

Two polyoi formulations were prepared from the tri - 
ethanolamine-toluene diisocyanate polyurethane poly- 
mer polyoi, Polyoi A, of molecular weight 4700, an Fn of 
3, a primary hydroxyl content of 84%, and an ethylene 
oxide content of 18 wt%, containing 10% by weight pol- 
ymer solids, and the hydrophilic polymer, Polyoi B, of 
molecular weight 4700, an Fn of 3, a primary hydroxyl 
content of 90%, and an ethylene oxide content of 
75wt%. 

Both polyoi formulations were subsequently 
blended into foam formulations FF-1 and FF-2 with 
water, an amine catalyst (NIAX B2; trade name; ex 
Witco), stannous octoate as the tin catalyst, an organo- 
silicone surfactant (TEGOSTAB B8681; trade name; ex 
Goldschmidt AG), diethanolamine (DEOA) and CARA- 
DATE 80 as the polyisocyanate, after which the foam 
formulations were allowed to react to form latex-like 
polyurethane foams. 

The composition of the polyoi formulations, the 
composition of the foam formulations and the properties 
of the resulting latex-like polyurethane foams are listed 
in Table I. 

Compression Load Deflection (CLD) is a measure 
for the stress-strain behaviour of the foam. It is deter- 
mined by compressing the entire area of the test speci- 
men. The pressure (in kPa) required to attain a certain 
compression (in %) is the CLD. 

From Table I it is clear that the fully water-blown 
polyurethane foam has a high density and an excellent 
resilience of more than 50%, whilst at the same time 
exhibiting a latex-like stress-strain behaviour, i.e. an soft 
initial touch -as is illustrated by the low pressure 
required to achieve a 5% compression- after which the 
support rapidly increases upon further compression, 
which is illustrated by the rapidly increasing pressure to 
attain from 20 to 70% compression. 
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TABLE I 



Latex-like polyurethane foams 
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Example 2 

Analogously to Example 1 , two further polyol formu- 
lations were utilised to prepare latex-like polyurethane 
foams, this time using a 100% polystyrene polymer 
polyol. 

Thus together with the hydrophilic polyol, Polyol B 
of Example 1, Polyol C a 100% polystyrene polymer 
polyol having 10wt% solids, an average molecular 
weight of 5500, a functionality of 3, a primary hydroxyl 
content of 82% and an ethylene oxide content of 14wt%, 
was utilised to prepare two polyol formulations. 

The polyol formulations were blended with water, a 
first amine catalyst (N1 AX A1 ; trade name; ex-Witco), a 
second amine catalyst (DABCO 33LV; trade name; ex 
Air Products), dibutyltin dilaurate (DABCO T-12; trade 
name; ex Air Products) as tin catalyst, an organosili- 
cone surfactant (TEGOSTAB B8681; trade name; ex 
Goldschmidt AG), diethanolamine (DEOA), and CARA- 
DATE 80 as the polyisocyanate, to form the foam formu- 
lations FF-3 and FF-4 which were then allowed to react 
to form latex-like polyurethane foams. 

Details of the formulations and th resulting foam 
properties are given in Table II. 
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35 

Claims 

1 . Polyol formulation comprising : 

40 (a) 80 to 99.5 parts by weight (pbw) of a poly- 

mer polyol comprising a base polyol having a 
molecular weight in the range of from 2,500 to 
6,500, an average nominal functionality (Fn) of 
at least 2.0 and a primary hydroxyl content of at 

45 least 40% and a polymer stably dispersed 

therein; and, up to a total of 1 00 pbw, 
(b) 0.5 to 20 pbw of a hydrophilic polyol having 
a molecular weight in the range of from 2,000 
to 5,500, an ethylene oxide content of at least 

so 40% by weight and a primary hydroxyl content 

of at least 50%. 

2. Polyol formulation as claimed in claim 1, wherein 
the base polyol has a molecular weight in the range 

55 of from 3,000 to 6,000, a Fn in the range of from 2.5 
to 6.0, and a primary hydroxyl content in the range 
of from 70 to 95%. 

3. Polyol formulation as claimed in claim 1 or claim 2, 
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wherein the base polyol has an ethylene oxide con- 
tent in the range of from 5 to 50% by weight. 

4. Polyol formulation as claimed in any one of claims 1 

to 3, wherein the polymer is polystyrene, SAN 5 
copolymer or the polyurethane polymer obtained as 
the condensation product of triethanolamine and 
toluene diisocyanate. 

5. Polyol formulation as claimed in any one of claims 1 10 
to 4, wherein the hydrophilic polymer has a molec- 
ular weight in the range of from 3,000 to 5,000, an 
ethylene oxide content in the range of from 50 to 
80% by weight and a primary hydroxyl content in 

the range of from 70 to 95%. 15 

6. Polyol formulation as claimed in anyone of claims 1 
to 5, which further comprises 

(c) 0.0 1 to 2 php of a catalyst; 20 
and 

(d) 0 to 3.0 php of a crosslinking agent, prefer- 
ably diethanolamihe. 

7. Polyol formulation as claimed in claim 6, wherein 26 
the catalyst is a tin catalyst optionally used in com- 
bination with an amine catalyst. 

8. Polyol formulation as claimed in daim 7, wherein 

the tin catalyst is stannous octoate. 30 

9. Flexible latex-like polyurethane foam obtainable by 
foaming a composition comprising a polyol formula- 
tion according to any one of claims 1 to 8, and a 
polyisocyanate component 35 

10. Shaped article comprising the flexible latex-like 
polyurethane foam according to claim 9. 



40 



45 



50 



55 



EP 0 778 301 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 20 3439 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Chmtion of document with indication, where appropriate, 
of relevant passages ■ 



Relevant 
to 



CLASSIFICATION OF THE 
APPLICATION (Int.Cl.6) 



o,x 

A 
A 



WO 95 09886 A (CARPENTER CO.) 

* page 8, line 3 - line 9; claims 
1,3,4,6,14 *; 

US 4 008 189 A (B.G.VAN LEUWEN ET AL.) 

* claims 1,3,7,13; examples 1-5 * 

US 5 124 368 A (W.A.GILL ET AL.) 

* claims 1,3,4; table II * 

US 4 226 756 A (F.E.CRITCHFIELD ET AL.) 

* column 4, line 47 - line 68; claim 2; 
table II * 

FR 2 129 823 A (UGINE KUHLMANN) 

* claims 1,4,7; table I * 



The present search report has been drawn up lor all claims 



1-5,9 



1-3,5-9 



1-3,5,6, 
9,10 



1-7 



1-3,6,7, 
9,10 



C08618/48 



TECHNICAL FIELDS 
SEARCHED (lilOA) 



C08G 



BERLIN 



DM* H emmfctlea tat uarc* 

14 March 1997 



Angiolini, D 



CATEGORY OP CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant If combined with another 

document of the suae category • 
A : technological background 
O ; non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing due 
D : document dted in the application 
L : document dted for other reasons 

A : member of the same patent ramify, corresponding 



